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j.2012.10Abstract In the last few decades, there was a noticeable increase in earthquakes activities that
cause great losses related with human and structures. The losses have a negative effect on the econ-
omy especially in developing countries that should follow all possible scientiﬁc methods to minimize
that bad effect. School buildings have an important role in the educational process and they may
serve as emergency shelters after earthquake events. So, school buildings need a complete strategy
for evaluating their capability to face the probable earthquakes. This paper is concerned with an
important step for that required strategy to evaluate the seismic vulnerability of existing reinforced
concrete school buildings on the national level. A proposed methodology is presented for that pur-
pose by developing qualitative norms for factors that supposed to have a major effect on the seismic
behavior of the school buildings. This methodology is based mainly on questionnaire forms and a
computer program in order to execute this methodology quickly and with reasonable accuracy
based on scientiﬁc fundamentals. The proposed methodology is calibrated using some affected
school buildings by various earthquake events in different countries. The results showed good
agreement with the state of damage of the school buildings, so it can be applied by the ofﬁcial
authorities for preparing a prioritization plan of the structural safety of all existing reinforced con-
crete school buildings in Egypt.
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.006Introduction
Seismic vulnerability of an existing building can be described as
its susceptibility to be damaged. Seismic risk is deﬁned as the
ability of the building to sustain forces attributed from exposure
to an earthquake, so it can be expressed by the following form:
Risk level ¼ Hazard Vulnerability level
The seismic vulnerability evaluation is considered to be a
good guide to highlight local defects of the building, whilst
the seismic risk evaluation is to obtain a global judgment ofction and hosting by Elsevier B.V. All rights reserved.
Table 1 Choice of adequate method of the evaluation of the seismic vulnerability [2].
Expenditure Increasing Computation Effort 
Application Building Stock                   Individual Buildings 
Methods 
Qualitative                                Quantitative 
Hybrid 
Observed 
Vulnerability 
Expert 
Opinions 
Score 
Assignments 
Simple 
Analytical 
Models 
Detailed 
Analysis 
Procedures
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There are several methods for the evaluation of seismic vulner-
ability (Calvi et al., 2006) [1]. These methods are classiﬁed into
qualitative and quantitative methods, and there are different
interactions between them generating new hybrid methods as
illustrated in Table 1.
The qualitative evaluation methods are based mainly on
expert’s judgments and the damage scale used from post-
earthquake reconnaissance reports to produce damage
statistics. The observed damage data is used to predict the
effects of future earthquakes. The quantitative evaluation
methods are based on the same methods used for new
construction.
Table 1 illustrates that the choice of the adequate method
depends on the requirements, resources, available data, num-
ber of buildings under consideration and expenditure [2].
The qualitative methods have attracted many researchers.
Whitman et al. (1973) [3] suggested the format of the damage
probability matrix (DPM). According to the damage sustained
in over 1600 buildings after the 1971 San Fernando earth-
quake, they compiled DPMs for various structure topologies.
DPM is developed by ATC-13 (1985) [4] following the intro-
duction of DPMs based on intensity.
Dolce et al. (2003) [5] have also adapted the original DPM
as part of the ENSeRVES (European Network on Seismic
Risk), Vulnerability and Earthquake Scenarios) project for
the town of Potenza, Italy.
Zezhen (1986) [6] presented a methodology for the seismic
evaluation of existing brick masonry and framed reinforced
concrete buildings up to six stories with uniformly distributed
masses and rigidities. It is based on the wall and columns area
to ﬂoor area ratio which is compared with a demand value cal-
culated according to Chinese code.
Hassan and Sozen (1997) [7] proposed a simple procedure
for ranking reinforced concrete low-rise, monolithic buildings
according to their vulnerability to seismic damage. They de-
ﬁned a ‘‘Priority Index’’ for each building, which is a function
of a wall index (area of walls divided by total ﬂoor area) and a
column index (area of columns divided by total ﬂoor area).
Damage data of buildings damaged with various levels during
the Erzincan earthquake 1992 were used to calibrate the ‘‘Pri-
ority Index’’ and to deﬁne the level of vulnerability of the
building.
Benedetti and Petrini (1984) [8] have used extensively the
Vulnerability Index Method (VIM) in Italy, which is based
on a large amount of damage survey data; through a ﬁeld sur-
vey form for the important factors that could inﬂuence build-
ing’s seismic vulnerability. There are eleven factors Ki, each
identiﬁed as having one of four qualiﬁcation coefﬁcients, from
A (optimal) to D (unfavorable), in accordance with the qualityconditions and are weighted to account for their relative
importance. The global vulnerability index, VI of each build-
ing is then evaluated using the following formula:
VI ¼
Xi¼11
i¼1
Ki Wi ð1Þ
The ‘‘Catania Project’’ discussed in Faccioli et al. (1999)
used an adapted (VIM) for the risk evaluation of both ma-
sonry and reinforced concrete buildings.
Some modiﬁcations to the original vulnerability index pro-
cedure were applied in a rapid screening approach following
the guidelines of ATC-21 (1988) [9]. Each type of building
has a basic score which is determined from a huge number
of damaged buildings during previous earthquakes. The build-
ing judgment based on the ﬁnal score is obtained by the sum-
mation of values of factors and the basic score.
Another development of (VIM) by Soliman (1992) [10] who
presented a methodology to quantify the dynamic characteris-
tics of the buildings and their effects on the overall response of
the building. A study has been performed to relate the effect of
these factors to the building response based on many ﬁeld
observations of previous research work and previous evalua-
tion methodologies. The evaluation process is programmed
with FORTRAN language to be applied systematically for
the seismic vulnerability and risk evaluation of existing rein-
forced concrete buildings.
The Rapid Visual Screening (RVS) of buildings developed
by FEMA 154 (2002) [11] for potential seismic hazards is
based on data collected by a ‘‘sidewalk survey’’. It is based
on visual observation of the building from the exterior, and
if possible, the interior. The factors considered are, plan
irregularity, vertical irregularity, soil type and number of
ﬂoors. ATC-21 procedure is similar to that of FEMA 154
with more considered factors. The building judgment of both
procedures is obtained by summing up the values of factors
and the basic score.
All those previous methods are developed to be applied on
any type of buildings, i.e., residential, commercial, etc. School
buildings should have the priority for seismic risk evaluation
because of their high public occupancy and they may serve
as emergency shelters after any disaster. Schools need a rapid
method to evaluate their seismic risk level and to provide basis
for next steps of necessary mitigation actions.
A proposed methodology is developed here-in-after to
evaluate the seismic vulnerability and seismic risk for existing
reinforced concrete school buildings. This methodology
aims to identify and classify the existing school buildings in
terms of their seismic risk levels by a simple and quick
procedure.
Lateral Strength Factor FV, is obtained from Table 15 
and depends on:
1. Structural System Type Factor
2. Importance Factor 
3. Quality Control Factor
4. Seismic Zoning Factor  
5. Material Factor
6. Risk Factor
High Priority H-P
Ground Floor Soft Storey completely or partially
Two Adjacent Buildings with or without expansion joints
Changes over the lifecycle
Building Actual State FAS depends on: 
1- Crack Factor F1
2- Maintenance Factor F2
3- Building Age Factor F3
4- Seismic exposure  Factor F4
FAS= F1+ F2+ F3+ F4
Geometrical Configuration FG depends on:
1. Section Dimension of Columns and Beams 
Factor F5
2. Plan Aspect Ratio Factor F6
3. Plan Shape Factor F7
4. Elevation Shape Factor F8
5. Short Column Factor F9
6. Thickn ess of the Outer  and Inner Walls F10
FG = F5 + F6 + F7 + F8+ F9 + F10
Seismic Vulnerability Value      F= FAS + FG + FV
Seismicity and Site Effects FSS
1. Seismicity Factor FSI
2. Soil Type FST
3. Probability of Liquefaction FSL
FSS = FSI  FST  FSL
Risk value    FR= F   FSS   
× ×  
× 
Fig. 1 Factors considered in the proposed evaluation
methodology.
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survey and a program in order to derive the seismic risk levels
of all existing school buildings at a reasonable time. A ‘‘Prior-
ity List’’ of all inspected schools is obtained with their seismic
risk levels arranged in ascending order. In Egypt, there is no
emergency strategy for mitigation actions. It is very useful to
decision makers to have that ‘‘Priority List’’ of all existing
school buildings for the required strengthening plans.
The proposed methodology
The proposed methodology is based on a two-questionnaire
survey and a program in order to derive the seismic risk levels
of existing school buildings at a reasonable time. The two
questionnaires are designed to be effective in capturing
deﬁciencies of the building that is supposed to have the major
effects on its seismic behavior. Each deﬁciency considered to
be a factor of a certain degree of effectiveness.
The proposed methodology measured the relative impor-
tance of each factor by assigning a value representing its degree
of effectiveness with respect to the other factors. The proposed
methodology is based on previously-developed seismic evalua-
tion methods, seismic codes and provisions, and the post-
earthquake reconnaissance reports.
Engineering sense and learning from past earthquakes are
more important than any amounts of computation and analy-
sis. Lessons could be learned from the damaged patterns from
past earthquakes that have the demonstration of consequences
of the deﬁciencies in design and construction. Therefore, the
factors and their degree of effectiveness have been mainly de-
rived from those lessons from post-earthquake reconnaissance
reports in various countries that experienced destructive earth-
quakes. The valuable opinions of the experts, their observa-
tions had been recorded in those reports. The factors that
considered in the current study are presented in Fig. 1.
The evaluation procedure
The evaluation procedure is started with collecting data re-
quired for the evaluation process. A tour inside the school
building gives a good idea of the actual state of the whole
building and to obtain the required data. Photos are preferable
to allow a later study of the building without returning to the
school site. Once the survey questionnaires of the buildings are
completed, all data obtained is programmed with C-Sharp
(C#) language. All computation efforts are done by the pro-
gram and the output comprising all the inspected schools in
a list, called the ‘‘Priority List’’ arranged in ascending order
of their seismic risk levels.
The proposed methodology is based on the most important
factors affecting the seismic behavior of the building. Each fac-
tor has a numerical value, and the sum of those values deter-
mines the seismic vulnerability and seismic risk levels. Those
values are compared with the predeﬁned ranges illustrated in
the tables that will be explained later in the next sections. It
should be mentioned that the ‘‘High Priority’’ schools should
be deﬁned in the questionnaire and recognized by the label H-P.
High priority schools H-P
The school is classiﬁed as H-P school if it has at least one of
the following conditions:Existence of soft storey
Soft storey mechanism is dangerous from the seismic point of
view. It is themost frequent failuremode of school buildings since
the soft storey usually located at the ground ﬂoor as a play ground
for the pupils. Those school buildings classiﬁed to be of high pri-
ority class should be ﬁrstly deﬁned to take an immediate proper
action to soft story problem by the decision maker, and then deal
with any other defects detected from the evaluation process.
Existence of two adjacent buildings
If there are two adjacent buildings with or without expansion
joints, the decision maker should take an immediate proper ac-
Table 4 Values of F1 for non-cracked conditions.
Element Columns Beams Masonry inﬁll Slabs
Crack factor F1 300 100 150 50
Table 5 The actual state factor Fas.
Actual state Good Pass Poor
Fas 200 100 0
Table 6 Maintenance factor F2.
Degree of maintenance Dm F2
FTas Poor <550 Pass 500–700 Good >700
No 0 50 150
Intermittent 30 100 150
Periodic 50 150 200
A proposed methodology for seismic risk evaluation of existing reinforced school buildings 207tion to control the pounding forces, and then deals with any
other defects detected from the evaluation process.
Changes over the lifecycle
Any changes, structural or non-structural, over the life cycle of
the school buildings should not be ignored and recorded by the
inspector in the questionnaire in details in the Notes section.
Those cases considered to be of high priority class and involve
immediate proper decision by the decision makers, and then
deal with any other defects detected from the evaluation
process.
Actual state of the building FAS
The present state of the building reﬂects its ability to achieve
the expected theoretical capacity. Cracks, maintenance, build-
ing age, the previous earthquake exposure are the factors con-
sidered within this factor.
The non-conforming elements are the elements that do not
satisfy the recommended condition. The non-conformity fac-
tor is obtained from Table 2 and denoted by FR that is used
to account for the effect of the percentage of non-conforming
elements in the whole building. Noting that a subscript for the
considered factor must be added to the symbol FR to recognize
each conﬁrming factor for each case of evaluation as will be
shown later.
Crack factor F1
In general the cracks are the features of the dissipation of en-
ergy. Building without cracks has the ability to sustain the shock
and absorb the energy induced from earthquake more than
buildings with cracks. This factor is obtained from Table 3,
for different structural elements and different crack causes. If
there are non-cracked elements Table 4 is used. Because all
those elements composing the whole building the factor can
be obtained by the summation of the cracked elements factors
as illustrated in the following equation,
F1 ¼
X
ðFC  FRÞ ð2Þ
where, F R: non-conforming factor obtained from Table 2
according to the percentage of the cracked elements to the to-
tal number of elements of the whole building.Table 2 Non-conformity factor FR.
% Non-conforming elements 1–10 >10–25 >25–40 >40
Factor FR 1.0 0.75 0.50 0.0
Table 3 Crack factor FC.
Crack causea I II III
Columns FCc 100 150 200
Beams FCb 30 50 70
Inﬁll walls FCw 50 75 100
Slabs FCs 10 25 40
a I: Previous earthquakes, corrosion of steel, reduction in section
dimensions or reinforcement, settlement, material deterioration or
any other serious cause. II: Change of use. III: Temporary local
causes due to accidental effects.The previous equation can expanded by adding of the sub-
script c, b, w, and s for columns, beams, walls, and slabs respec-
tively as follow:
F1¼ðFCcFRcÞþðFCbFRbÞþðFCwFRwÞþðFCsFRsÞ ð3ÞMaintenance factor F2
This factor takes into account the effect of maintenance on
the seismic behavior of the building. It is based on the actual
state factor Fas and the maintenance degree Dm obtained
from Tables 5 and 6, respectively. The summation of F1
previously determined and Fas that is obtained from Table 5
is the total value of the building actual state factor FTas,
where
FTas ¼ F1 þ Fas ð4Þ
Building age factor F3
This factor represents the effect of building age on its over-
all seismic capacity. Material deterioration, corrosion of
reinforcement, are some of the examples of the defects
that may be encountered in old buildings, it is obtained from
Table 7.
Seismic exposure factor F4
This factor reﬂects the effects of number of previous earth-
quakes and their intensities on the seismic capacity of the
building and is obtained from Table 8. If the considered build-
ing never exposed to previous earthquake shocks the factor has
a value as follow;
F4 ¼ 300 ð5Þ
The ﬁnal actual state factor Fas of the building can be ob-
tained from summing up all the previous four factors:
Fas ¼ F1 þ F2 þ F3 þ F4 ð6Þ
Table 7 Building age factor F3.
Age/life time % 1–20 >20–40 >40–60 >60–80 >80–100
Age factor F3 300 250 175 100 50
Table 8 Seismic exposure history factor F4.
MMI scalea 6V VI VII >VII
No. of exposures’
1 300 200 150 100
2 200 150 100 50
P3 150 100 50 0
a Modiﬁed Mercalli Scale Intensity MMI.
Table 9 Section dimension factor Fdc and Fdb.
Column width dc (cm) P30 cm <30 cm
Fdc 100 0
Beam width db (cm) P25 cm <25 cm
Fdb 100 0
Table 10 Plan aspect ratio factor F6.
L/B <3.0 3.0–4.0 >4.0
F6 200 150 0
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The geometrical conﬁguration factor FG is obtained by sum-
ming up the following six factors:
Section dimension factor F5
This factor accounts for the effect of the section dimension of
the columns and beams. In this current study the width ofLX
LX
LX
LX
LY
LY
LY LY
ly
lx
lx ly
Fig. 2 Differentcolumns, dc and the width of beams, db are considered as
shown in Table 9.
Then the factor F5 is obtained from the following equation,
F5 ¼ FRco  Fdcþ FRbe  Fdb ð7Þ
where, FRco: non-conforming factor for columns obtained from
Table 2, FRbe: non-conforming factor for beams obtained from
Table 2, Fdc: column section dimension factor, Fdb: beam sec-
tion dimension factor.
Plan aspect ratio factor F6
This factor accounts for the unfavorable out-of-phase response
of long strip buildings. This factor depends on the ratio of the
maximum length, L to the maximum breadth, B of the plan.
The factor is obtained from Table 10.
Plan shape factor F7
The different possible plan shapes are shown in Fig. 2. This
factor is based on lx/LX and ly/LY ratios and is obtained
according to the smaller resulted value of F7 of the two direc-
tions, as illustrated in Table 11.
Elevation shape factor F8
Complicated elevation shape alters the uniformity of stress and
deformation distribution. There are different features of eleva-
tion irregularity. The current study is concerned with the plan
width over the height of the building. The factor F8 is obtained
from Table 12 according to the two ratios, Rg and Rm such
that, Rg = BG.L/Bmax and Rm = Bmin/Bmax, respectively. Bmax
and Bmin are the maximum breadth and the minimum breadth
of the building, respectively and BG.L, is the breadth at the
ground level of the building.
Short column factor F9
Concentration of shear force in short columns is one of the fre-
quently observed causes of damage in earthquakes in school
buildings. The factor F9 is obtained from the two ratios, FH
and FN. These depend on the ratios of the short column height
hsh to the story height hs and the ratio of the number of shortLX
LYlx
ly
lx
lx
ly
ly
LX
LY
plan shapes.
Table 11 Plan shape factor F7.
lx/LX or ly/LY 60.2 >0.2–0.4 >0.4–0.6 >0.6
F7 300 150 50 0
Table 12 Elevation shape factor F8.
Rm 1 0.8–1.0 0.8–0.6 <0.6
Rg 1 0.9–1.0 0.9–0.8 <0.8
F9 300 200 100 0.0
Table 13 Short column height factor FH.
hsh/hs P0.8 0.70–0.80 0.60–0.70 <0.60
FH 300 200 100 0
Table 14 Number of short column factor FN.
nsh/nc 0.0–0.05 0.05–0.15 0.15–0.30 >0.30
FN 1 0.80 0.50 0
Table 15 Wall thickness factor F10.
Outer wall thickness two 12 cm 25 cm Inner wall
thickness twi
12 cm 25 cm
Fo 100 200 Fi 100 200
Table 16 Lateral strength resistant factor Fv.
Cs >0.15 0.05–0.15 <0.05
FV 0 150 300
Table 17 Seismicity site factor FSI.
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and FN can be obtained from Tables 13 and 14, respectively.
Both previous ratios are substituted in the following equa-
tion to obtain F9:M <5.0 5.0–7.0 >7.0
FSI 1.0 0.9 0.8F9 ¼ FH  FN ð8ÞTable 18 Site factor FST.
Soil category Soil I Soil II Soil III
FST 1.0 0.90 0.80
Table 19 Liquefaction potential factor FLI.
Liquefaction probability Improbable Probable
FLI 1.0 0.80Wall thickness factor F10
Outer or inner masonry inﬁll walls being the stiffer component
attract most of the lateral seismic shear forces on buildings.
Field evidence has shown that continuous inﬁll masonry walls
can help reduce the seismic vulnerability. The factor F10 is ob-
tained from Table 15 and from Eq. (9).
This factor can be obtained from the following equation,
F10 ¼ Fo þ Fi ð9Þ
Summing all previous factors FG is obtained,
FG ¼ F5 þ F6 þ F7 þ F8 þ F9 þ F10 ð10ÞTable 20 The limits of risk levels.
Risk level Low Moderate High
FR >2000 2000–1500 <1500Lateral strength resistant factor FV
The lateral strength factor of the existing buildings takes into
account the existing resistance of the building for seismic forces.
This is obtained from Table 16, according to seismic design
coefﬁcient Cs that is deﬁned as the ratio of the lateral
design force calculated from empirical expressions presentedby design codes to the total weight of the building. ESEE regu-
lations (1988) [12] is applied in the current study to determineCs
ratio.
The seismic vulnerability value F
The seismic vulnerability value F is obtained from the follow-
ing equation:
F ¼ Fas þ FG þ FV ð11Þ
The current study considered that the seismic vulnerability
level is inversely proportional to its value. The high values cor-
responding to low vulnerability level and vice versa. The max-
imum value of the seismic vulnerability is 3400, corresponding
to the lowest vulnerability level of the evaluation process.
Seismicity and site effect factor Fss
The seismicity and site effects are essential to determine the
seismic risk level of the building.
Seismicity factor FSI
The effect of the seismicity factor on the risk level of the build-
ing is based on the maximum expected magnitude within the
building life time with a certain probability of reoccurrence
period. The earthquake design magnitude M can be
Table 21 The study cases in the ‘‘Priority List’’.
Study case no. Country School name Ma FAS FG Fv F FSS FR Risk level
2 H-P Venezuela Valentin Valiente 6.8 1000 700 300 2000 .58 1160 High risk
11 H-P Egypt Nasser 5.8 1200 1000 300 2500 .512 1280 High risk
6 Turkey Kaleonu primary 6.4 950 1400 300 2650 .512 1357 High risk
3 H-P Venezuela Rimundo Martinze 6.8 1250 1050 300 2600 0.576 1498 High risk
5 Peru 780-type 7.3 1200 1100 300 2600 .65 1684.8 Med. risk
9 Peru Jorge Pasadre 7.9 1200 1200 300 2700 0.72 1944 Med. risk
1 H-P Mexico Escuela Superior Medicina 8 1400 1050 300 2750 .64 1980 Med. risk
8 Peru Colegio Marsical 7.9 1200 1000 300 2500 0.81 2025 Low risk
10 Guatemala Rep. de Colombia 7.5 1400 850 300 2550 .8 2040 Low risk
7 Mexico Typical building 8 1400 1100 300 2850 .72 2052 Low risk
4 Peru Torre-type 7.3 1350 950 300 2600 0.9 2340 Low risk
a Magnitude of the earthquake event.
Table 22 The agreement of risk level of the study cases and their damage states.
FR High risk <1500 FR Moderate risk 1500–2000 FR Low risk >2000
1160 H-P 1685 2025
Case 2 Cariaco, Venezuela Case 5 Nazca City, Peru Case 8 Peru
Reported poor behavior Reported damage in short columns
1280 H-P 1944 2040
Case 11 Cairo, Egypt Case 9 Arequipa City, Peru Case 10 Guatemala, Colombia
Complete collapse Reported slightly damagedReported moderate damage
1357 1980 H-P 2052
Case 6 Bingo¨l, Turkey Case 1 Mexico City Case 7 Mexico City
Reported moderate damage Reported slightly damaged
1498 H-P – 2340
Case 3 Cariaco, Venezuela Case 4 Nazca City, Peru
Reported slightly damaged
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FSI is obtained from Table 17.
Soil type FST
According to the property of the foundation soil strata the site
factor can be determined. Three categories of soil are consid-
ered, stiff dense, medium dense, and soft that are denoted
by, soil I, soil II, and soil III respectively, as shown in Table 18.
Liquefaction potential factor FLI
The liquefaction phenomenon depends on the type of soil and
the design magnitude M of the earthquake. Liquefaction sus-
ceptibility can be obtained using soil testing report. Hence,
the liquefaction potential factor can be obtained from Table
19.
The ﬁnal factor for the evaluation of seismicity and site ef-
fects is obtained from the following equation:
FSS ¼ FSI  FST  FLI ð12Þ
The seismic risk FR
Final value of seismic vulnerability of the existing building F
obtained from Eq. (11), if multiplied by ﬁnal value of seismic-
ity and site factor FSS, the seismic risk FR can be obtained from
the following equation,
FR ¼ F FSS ð13Þ
The seismic risk factor value FR reﬂects the level of ex-
pected damage of a building if subjected to an earthquake of
expected magnitude. The limits of the risk levels are illustrated
in Table 20.
Application of the proposed methodology
The proposed methodology has been applied to eleven school
buildings in different countries that have experienced different
damage levels during previous earthquakes. The data required
was obtained from the post-earthquake reconnaissance reports
used as input data to the program. A ‘‘Priority List’’ is resulted
including the eleven schools arranged in ascending order
according to their risk levels FR. The ‘‘Priority List’’ is illus-
trated in Table 21. The risk levels FR were found to be in good
agreement with the observed damage recorded in the post-
earthquake reconnaissance reports with or without photos as
illustrated in Table 22.
It is worthy to mention that Nasser School in Egypt has
completely collapsed during Cairo Earthquake in 1992, Sobaih
and Soliman (1993) [13].
Conclusions
The proposed methodology can be considered to be a quick
tool in order to generate the priority list which helps to iden-tify the most critical school buildings. The results of the eval-
uation process of the school buildings were found to be in
good agreement with the observed damage in the post-earth-
quake reconnaissance reports. The proposed methodology
can be applied by the ofﬁcial authorities for preparing a prior-
itization plan of the structural safety of all school buildings in
Egypt. It should be mentioned that most of the high risk
buildings are of high priority class H-P, that interpret the
reorganization of those H-P schools to take an immediate ac-
tion by ofﬁcial authorities to mitigate their negative effects on
schools safety. Statistical studies and extensive analysis are
still needed to correlate the values recommended in this
methodology.References
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